Uptake of D-['4C]glucose and D- ['4CIxylose by Spirochaeta aurantia was demonstrated to be osmotic shock sensitive and to require a high-energy phosphorylated compound rather than a proton motive force. These features are similar to those of binding protein-mediated transport systems in other gram-negative bacteria.
Spirochaeta aiur-antia is a strictly saccharolytic, facultatively anaerobic spirochete capable of utilizing a variety of sugars as energy sources for growth (3) . One of these sugars. mannitol, enters cells via a phosphoenolpyruvate-dependent pathway similar in most ways to phosphotransferase systems of other bacteria (9, 10) . The only available information regarding uptake of other sugars by S. (lirilStitl is that a phosphotransferase system is not involved (10) (3) . The growth medium contained 0.2 g of D-xylose, 0.5 g of Trypticase (BBL Microbiology Systems), and 0.2 g of yeast extract (Difco Laboratories) per 100 ml of deionized water. The medium pH was adjusted to 7.5 with KOH before autoclaving. Cells were grown in 250-ml Erlenmeyer flasks without shaking (100 ml of growth medium per flask). After incubation for ca. 40 h at 30°C, cells were harvested by centrifugation (27,000 x g for 10 min at 10°C). Inocula (2% [vol/volI) were from 24-h cultures as described elsewhere (5) .
Cells harvested as described above were washed and resuspended in either potassium phosphate buffer (10 mM, pH 7.0) or potassium arsenate buffer (10 mM, pH 7.0) to a density of ca. 1.7 x 109/ml. For osmotic-shock experiments, cell suspensions were prepared by a procedure based on that of Neu and Heppel (8) . Cells were suspended in phosphate buffer plus sucrose (20% [wt/vol]), and after centrifugation these cells were resuspended in ice-cold phosphate buffer without sucrose. The cells were then separated from the shock fluid by centrifugation and were finally suspended in phosphate buffer (final density, ca. 1.7 x 109 cells per ml). As controls for the osmotic-shock experiments, a portion of * Corresponding author. the culture was carried through the same regime. except it was not suspended in the presence of sucrose. In all cases centrifugation was 27,000 x g for 10 min at 10°C.
Generally, for uptake assays 0. (Fig. 1) . Motility of S. aurantia which is driven by a proton motive force (4) was monitored, and as expected, cells treated with CCCP were immotile and those suspended in arsenate plus PMS and ascorbate were motile. Apparently, the energy for uptake of both sugars is provided by a high-energy phosphorylated compound. A proton motive force is not sufficient to energize D-glucose or D-xylose uptake.
In those gram-negative bacteria that have been studied, high-affinity transport systems which require a high-energy phosphorylated compound typically involve periplasmic binding proteins (12) . An osmotic shock causes the release of proteins residing in the periplasm and thus reduces uptake of substances transported by one of these systems (11) . Osmotic shock severely inhibited glucose and xylose uptake ( In conclusion, these experiments demonstrate that both Dglucose and D-xylose enter S. aurantiia cells by a system that requires a high-energy phosphorylated compound (Fig. 1) and possesses an osmotic shock-sensitive component (Table  1) . Furthermore, it has been previously demonstrated that in S. aiuiriatiti these sugars are phosphorylated by cellular kinases rather than a phosphotransferase system (10) . All of these data are consistent with the notion that D-glucose and D-xylose enter S. (aiiurtatiwa cells via a periplasmic binding protein-mediated system that is similar in nature to binding protein-mediated transport systems of other gram-negative bacteria (2, 11) , for example, the high-affinity D-xylose transport system of Esuheriichia coli (2) . S. aiurantia Dglucose and D-xylose binding proteins have not yet been identified, and the possibility that components of the transport and chemotaxis systems are shared remains to be addressed.
